During the mid-and late-luteal phases, the isthmus remained motile, with an irregular base line, but lost the pattern of basal contractions that dominated the activity during the first 4 days of the cycle. The ampulla showed low levels of spontaneous motility throughout the rest of the cycle.
Introduction
The porcine oviduct is able to transport spermatozoa and ova in opposite directions at almost the same time (Blandau et al, 1977) . Rapid and sequentially phased sperm transport towards the ovarian end of the oviduct (Viring, 1981) , as well as a rather slow transport of ova from the ovarian to the uterine end (Alanko, 1974) , is known to occur under physiological conditions. Tubai cilia and secretions are assumed to play a role in gamete and embryo transport in mammals (Blandau et al., 1977) but smooth muscle activity is considered the most important factor for effective sperm transport (Blandau & Gaddum-Rosse, 1974) and ova descent (RodriguezMartinez, Einarsson, Larsson, Akusu & Settergren, 1982) in the pig.
The spontaneous motility of pig oviducts has mainly been studied in vitro, using methods of force displacement of longitudinal tubai strips (Einarsson & Viring, 1973 ;  Borda, Speziale, Borda, Gimeno & Gimeno, 1980) or a highly sensitive intraluminal pressure microtransducer (RodriguezMartinez et al, 1982) . The latter technique gave reliable recordings of intact mesosalpinx-free oviducal segments from pigs at various stages of the oestrous cycle but in-vitro methods may be considered unphysiological in many respects.
At present the only description of oviducal motility in vivo during the oestrous cycle of the pig is that of Zerobin & Spörri (1972) Bosu, Edqvist, Lindberg, Martinsson & Johansson (1976) .
The recordings were performed in four different phases of the oestrous cycle, i.e. standing oestrus and early, mid-and late-luteal phases (see Table 1 ). Early luteal phase. On Days 3-4 the uterotubal junction showed characteristics similar to those at standing oestrus. The ampullary-isthmic junction revealed striking qualitative differences from the pattern during standing oestrus. On Day 3 there was an active pattern but the amplitude of the strong outbursts decreased significantly (P < 0-05), as did the basal phasic contractions (P < 0-01), appearing now as a wavy pattern with an irregular base-line. The frequency of the waves was statistically different from that of the outbursts appearing in the same segment in standing oestrus (P < 0-05). However, the frequency of the basal contractions remained unchanged. The significant differences at this stage (P < 0-01) resided mainly in the low activity of the ampulla and the sustained activity of the proximal segments of the tube. These maintained the gradient of developed force that appeared during standing oestrus among oviducal segments. uterotubal junction and the waves in the isthmus and ampullary-isthmic junction, or in the ampulla in which there was reduced activity. During Day 4 the ampullary-isthmic junction pattern was characterized by the reappearance of small outbursts of increased activity (30 mmHg amplitude) with low frequency and long duration, superimposed on a sustained basal phasic activity. The amplitude values were not significantly different from those in Group 2a (Day 3) but were statistically lower than those in Group 1 (P < 0-05). Significant differences were found between the different segments at this stage (P < 0-01) in relation to the changes in motility shown by the ampullary-isthmic junction and isthmus, the sustained activity of the uterotubal junction and the flattened ampullary motility. The isthmus showed the highest developed force of all segments (86 mmHg). Peristalsis was usually observed at this stage, starting in the ampullary-isthmic junction and progressing to the uterotubal junction (Text- fig. 6 ) with an average speed of 0-5 cm/sec, i.e. a rate similar to that recorded during standing oestrus.^^U 
Discussion
All oviducal segments recorded showed definite cyclic changes in their spontaneous contractility during the oestrous cycle stages studied. The uterotubal junction, isthmus and ampullary-isthmic junction showed very strong activity throughout the cycle, while the ampulla showed a similar activity only during the periovulatory period. These findings for the isthmus and the ampulla agree basically with the results from corresponding in-vitro studies, using mesosalpinx-free isolated tubes, covering the same stages of the oestrous cycle . Our results do, however, differ to some extent from those of Zerobin & Spörri (1972) and the discrepancies are believed to be due to the fact that they employed different recording methods. They concluded that the pig oviduct had no clear-cut spontaneous motility in the mid-and late-luteal phases but we always found an active pattern in the isthmus, with outbursts of up to 60 mmHg.
During Days 1 and 2 of the oestrous cycle Zerobin & Spörri (1972) demonstrated contractions predominantly in the isthmus, while the ampulla had low activity, but we found sustained motility in all segments with basal phasic contractions and overimposed strong tonic waves being mostly antiperistaltic on Day 1 of oestrus and peristaltic and antiperistaltic in the periovulatory period. Zerobin & Spörri (1972) (Maia & Coutinho, 1970; SicaBlanco, Cibils, Remedio, Rozada & Gil, 1971) . The speed of propagation of the waves in any direction is reduced in women when progesterone concentrations are high (Maia & Coutinho, 1976 (Alanko, 1974) . In the rabbit, temporary constriction of the isthmus occurred when the ova were being retained in the oviduct (Blair & Beck, 1976 supports this possibility (see Blair & Beck, 1977) .
The appearance of very strong peristaltic waves running from the ampullary-isthmic junction to the uterotubal junction on Day 4 might be responsible for the descent of ova through the isthmus. Similar periods of elevated and depressed activity, corresponding closely in time to the period of periovulatory transport of spermatozoa and slow post-ovulatory transport of ova through the proximal oviducal segments, were recorded in conscious, unrestrained rabbits by means of an intraluminal optoelectronic transducer (Bourdage & Halbert, 1980) .
In the pig the highest levels of circulating oestrogens occur during pro-oestrus, reaching maximum levels before the onset of standing oestrus (Karlbom, Einarsson & Edqvist, 1982) . No significant blood levels of progesterone appear until after ovulation, reaching values of 10 nmol/1 at about Day 4 of the cycle (Karlbom et al, 1982) . The strongest oviducal contractions in the pig appeared during oestrus after the sharp drop of oestrogens and might therefore be provoked by oestrogen withdrawal, as suggested for the rabbit (Boling & Blandau, 1971) or due to a phase difference between the concentrations of steroids in the plasma and in the target tissues.
Prostaglandins affect the pattern of oviducal motility in the pig, both in vitro and in vivo (H. Rodriguez-Martinez, unpublished results) and high concentrations of PGF-2oc are present in the oviducal fluid during oestrus (unpublished results). Saksena & Harper (1975) reported an increase of PGF in rabbit oviducal tissue after treatment with oestradiol. A relationship may therefore exist between the high oestradiol levels in blood, the appearance of PGF-2oc in the oviducal fluid and the motility pattern of the pig oviduct during standing oestrus.
The occurrence of strong peristaltic waves during the 4th day of the oestrous cycle coincides with increasing progesterone concentrations as well as with the levels of the main metabolite of PGF-20C in the peripheral circulation (Shille et al, 1979) . It is therefore probable that the cyclic activity of the oviducal musculature of the pig is regulated by these hormones.
